Biochemistry, biology and chemistry of the 5-lipoxygenase product 5-oxo-ETE.
5-Oxo-ETE (5-oxo-6,8,11,14-eicosatetraenoic acid) is an arachidonic acid metabolite formed by the oxidation of 5S-hydroxy-6,8,11,14-eicosatetraenoic acid (5-HETE) by 5-hydroxyeicosanoid dehydrogenase (5-HEDH), a microsomal enzyme found in leukocytes and platelets. 5-HEDH is highly selective for 5S-HETE, and displays little activity for other monohydroxy metabolites of arachidonic acid. The synthesis of 5-oxo-ETE requires NADP(+) and can be stimulated by activation of the respiratory burst and by oxidative stress. 5-Oxo-ETE is a chemoattractant for eosinophils and neutrophils, and elicits a variety of responses in these cells, including actin polymerization, calcium mobilization, integrin expression, and degranulation. Its primary target appears to be the eosinophil, and among lipid mediators it is the strongest chemoattractant for these cells. It is also a chemoattractant for monocytes and stimulates the proliferation of prostate tumor cells. Its actions are mediated by a G(i) protein-coupled receptor (OXE receptor) that is highly expressed by eosinophils>neutrophils>monocytes. When administered in vivo in both humans and rodents it elicits tissue eosinophilia, suggesting that it may be an important mediator in allergic diseases such as asthma, and that the development of drugs designed to prevent its formation or effects may be useful therapeutic agents in these diseases.